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[57] ABSTRACT 

An ink jet recording apparatus has a plurality of ink jet 
recording heads, a cartridge mounting mechanism having 
cartridge detectors 124 and 125 and levers for the insertion/ 
removal of ink cartridges, cap members covering each 
recording head but disposed outside the printing area, and a 
pump effecting a negative pressure Within the caps. An ink 
cartridge replacement status determiner 130 detects the 
mounting condition of ink cartridges according to a signal 
from ink cartridge detectors 124 and 125. Apump controller 
135 controls the pump Which supplies a negative pressure 
for a prescribed period to a cap member of a recording head 
Which has had an ink cartridge replaced (in the case Where 
the mounting of an ink cartridge is detected by determiner 
130). Ink is supplied only to a recording head Which has had 
a cartridge replaced. 

27 Claims, 15 Drawing Sheets 
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INK JET RECORDING APPARATUS WITH 
SELECTIVE SUCTION METHOD 

DEPENDING UPON INK CARTRIDGE 
REPLACEMENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an ink jet printer in Which 

a carriage equipped With a plurality of ink jet recording 
heads and ink cartridges for supplying ink is moved across 
a recording paper in a WidthWise direction and jets a 
plurality of colors of ink in response to print data for forming 
graphics or characters, and more particularly to technology 
for managing ink cartridge replacement. 

2. Related Background Art 
The amount of noise associated With printing using 

recording apparatus equipped With ink jet recording heads is 
comparatively small. HoWever, in order to improve record 
ing density especially during color printing, small dots are 
formed at high density, requiring many printing operations 
to be performed. Further, in order to enable color printing, 
apparatus equipped With a plurality of recording heads in a 
carriage have been produced. 

In order to make the entire apparatus compact and to 
simplify ink supply, this type of recording apparatus is 
constructed With each independent ink cartridge loaded in 
the carriage to supply ink to each recording head. 

Accordingly, after replacement of an ink cartridge, air 
bubbles are usually introduced Within the recording head 
channel from the portion connecting the ink cartridge and 
the recording head. It is therefore necessary to specify the 
recording head Which has had an ink cartridge replaced by 
an external sWitch, effect a negative pressure Within this 
recording head and forcibly ?ll the head With ink. 

For this reason, in the case Where a mistake Was made in 
specifying the head, ink ?lling Was not carried out and not 
only Was there no possibility of printing, but unnecessary 
consumption of ink resulted. 

SUMMARY OF THE INVENTION 

With these problems in mind, the present invention has 
the objective of providing a novel ink jet recording appara 
tus Which is capable of simplifying the operations involved 
in replacing ink cartridges of a recording apparatus equipped 
With a plurality of ink cartridges. 

In order to solve the problem, an ink jet recording 
apparatus is provided With: a plurality of ink jet recording 
heads arranged at a constant distance in the direction of 
movement of a carriage; a cartridge mounting mechanism 
Wherein a cartridge detection device detects the presence or 
absence of an ink cartridge; an ink supply needle Which 
communicates With the recording head; cartridge housing 
chambers housing ink cartridges supplying ink to each of the 
recording heads are provided; cap members, disposed out of 
a printing area, sealing each recording head and a pump 
means effecting a negative pressure inside said cap mem 
bers; an ink cartridge replacement status determination 
means for detecting that ink cartridges are mounted or not 
according to signals from said cartridge detection means; 
and a suction control means controlling said pump means by 
supplying a speci?ed period of negative pressure to said cap 
members in the case of mounting of an ink cartridge/ink 
cartridges being detected by said ink cartridge detection 
means. 

A head With the ink cartridge replaced is determined 
automatically, a negative pressure is effected in it, and ink 
?lling is performed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW shoWing the construction of 
the surrounding printing mechanism of the ink jet recording 
apparatus of the present invention; 

FIG. 2 is a plan vieW centered on the capping device; 
FIG. 3 is a plan vieW shoWing one embodiment of the 

capping device; 
FIG. 4 is an elevation vieW shoWing one embodiment of 

the capping device in the condition abutting the recording 
heads; 

FIG. 5 shoWs the paper feed/pump motor in the condition 
connected to the tube pump; 

FIG. 6 is a draWing shoWing the construction of a vertical 
cross-sectional plane of the tube pump; 

FIG. 7 is a draWing shoWing the construction of a hori 
Zontal cross-sectional plane of the tube pump; 

FIGS. 8(A) & 8(B) are draWings shoWing the shape of 
long slots formed in drive Wheels constituting each tube 
pump, (in the ?rst tube pump); 

FIGS. 9(A) & 9(B) are respectively cross-sectional draW 
ings shoWing the condition Where one embodiment of the 
ink cartridge mounting mechanism Was moved to an ink 
cartridge non-replacement position; 

FIGS. 10(A) & 10(B) are respectively draWings shoWing 
the lever condition in an ink cartridge non-replacement 
position and in a replacement position; 

FIG. 11 is a block diagram shoWing one embodiment of 
an ink cartridge replacement control apparatus; 

FIG. 12 is a block diagram shoWing the operation of the 
above apparatus; 

FIG. 13 is a ?oWchart shoWing the suction operation in 
the case Where 2 ink cartridges are replaced; 

FIG. 14 is a ?oWchart shoWing the suction operation in 
the case Where only the ?rst ink cartridge is replaced; 

FIG. 15 is a ?oWchart shoWing the suction operation in 
the case Where only the second ink cartridge is replaced; 

FIG. 16 is a draWing shoWing the relationship betWeen the 
capping device and the recording heads in the ink cartridge 
replacement position; 

FIG. 17 is a draWing shoWing the relationship betWeen the 
capping device and the recording heads When the carriage 
moves someWhat to the non-printing side from the ink 
cartridge replacement position; 

FIG. 18 is a draWing shoWing the condition When the 
capping device covers the recording heads; and 

FIG. 19 is a draWing shoWing the condition When com 
munication With the atmosphere of the capping device is cut 
off. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The details of the present invention are explained beloW 
based on the embodiment shoWn in the draWings. FIG. 1 is 
an overall vieW shoWing the printing mechanism periphery 
of the ink jet recording apparatus of the present invention. 
Reference numeral 1 in the draWing designates the carriage, 
Which is supported by guide member 2, and is connected to 
pulse motor 23 via timing belt 3, and is capable of reciprocal 
movement parallel to platen 5. 
The recording heads are provided With an ink jetting 

noZZle aperture array. In this embodiment, ?rst ink jet 
recording head 7 jets black ink, and second ink jet recording 
head 8 jets color ink (FIG. 4). The recording heads are 
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provided at a constant interval in the direction of movement 
in carriage 1. In the upper portions of each of these recording 
heads 7 and 8, is provided ink cartridge mounting mecha 
nism 14, described below, Which allows mounting and 
removal of black ink cartridge 9 and color ink cartridge 10. 
Further, capping devices, disposed out of a printing area, 
blocking each recording head 7 and 8 are provided. 

According to this structure, a drive signal is received via 
a ?exible cable 11 from a drive circuit not shoWn in the 
draWings, and recording heads 7 and 8 form black and 
colored dots on a recording paper While receiving an ink 
supply from ink cartridges 9 and 10. 

FIG. 2 shoWs the surroundings of the previously men 
tioned capping device. Reference numeral 20 denotes a 
paper feed roller. The construction is such that paper feed 
and pump drive are both connected to pulse motor 24 via a 
gear 22 ?xed at one end of rotation shaft 21, and a recording 
paper 6 is conveyed by the printing operation. 

In the previously mentioned capping device, reference 
numeral 12 in the ?gure, a ?rst cap member 31 and a second 
cap member 32 made from an elastic material are provided 
in a slider connected With the movement of carriage 1 
occupying a capping position covering the noZZle aperture 
surface of the tWo recording heads 7 and 8, and an uncapping 
position distanced from the noZZle aperture surfaces. These 
cap members 31 and 32, capable of sealing tight respectively 
?rst recording head 7 and second recording head 8, and also, 
in a position apart from the heads, capable of catching ink 
drops ?ushed from each of recording heads 7 and 8, are 
provided over the aperture area. 

The suction ports 31a and 32a of ?rst and second cap 
members 31 and 32 are connected respectively to one end of 
tubes 33 and 34 Which form one part of the construction of 
?rst tube pump 37 and second tube pump 38, and ?rst and 
second cap members 31 and 32 receive the suction force 
from each pump. 

First tube pump 37 and second tube pump 38 are selec 
tively connected to pulse motor 24 via a Wheel train 40. 
When motor 24 rotates in reverse, only ?rst tube pump 37 
carries out a suction operation, and When motor 24 rotates 
normally, only second tube pump 38 carries out a suction 
operation. 

FIGS. 3 and 4 are draWings each shoWing a ?rst embodi 
ment of the above mentioned capping device. First and 
second cap members 31 and 32, corresponding to the space 
of recording heads 7 and 8 carried in carriage 1, are provided 
in the slider (reference numeral 30 in the draWing), and are 
made capable of sWinging by shafts 31c and 32c. 

Reference numerals 41 and 42 in the draWings denote ?rst 
and second guide pieces, corresponding to the Width of ?rst 
and second recording heads 7 and 8, and are provided spaced 
apart so as to oppose each recording head 7 and 8 When 
carriage 1 is set in a prescribed position. Furthermore, a 
?ange 45, Which abuts a projection 44 from the loWer end of 
carriage 1 When the carriage has moved to a position in 
Which ?rst and second cap members 31 and 32 and ?rst and 
second recording heads 7 and 8 oppose each other, is formed 
in the end of slider 30 (the right-hand end in the draWings). 
An engaging piece 46 is provided further toWards the end 
than ?ange 45, and abuts and is separate from a guide 
member 47 ?tted into a base 53. 

Protruding portion 47a (Which prevents slider 30 from 
coming out), ?at surface 47b (Which ensures a uniform 
empty space suitable for ?ushing), ?at surface 47c (Which 
ensures a position of ?exible contact betWeen cap members 
31 and 32 and recording heads 7 and 8) and slanted surface 
47d (Which connects these ?at surfaces), are formed in guide 
member 47. 
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4 
On the other hand, in the loWer portion of slider 30, a shaft 

50 is provided perpendicular to the direction of the move 
ment of carriage 1. Both sides of this shaft 50 are loosely 
?tted into a lever 52, the loWer end of Which is ?tted onto 
a shaft 54 in base 53 via a long slot 52a; furthermore, that 
loWer end is ?xed in base 53 ?tted into the upper end of a 
coil spring 56 set inclined on the printing area side and 
buckling on the non-printing area side. 

According to this arrangement, during the uncapped 
period, one end of slider 30 is at the loWest end of slanted 
surface 47b of guide member 47, and the central portion, 
While being restricted by lever 52, is energiZed to the 
printing area side by coil spring 56. Each cap member 31 and 
32 does not contact recording heads 7 and 8, and a position 
capable of forming a uniform space suitable for ?ushing is 
ensured. 

Further, a valve unit 60 is provided in slider 30 on the case 
61 side, connected to atmospheric openings 31b and 32b 
provided in cap members 31 and 32, and an actuating rod 62 
protrudes from valve unit 60. According to this arrangement, 
When slider 30 is moved to the capping position, actuating 
rod 62 is ?exibly abutted With case 61, the normally open 
valve unit 60 is shut, and atmospheric openings 31b and 32b 
are covered. 

FIGS. 5, 6 and 7 shoW one embodiment of the previously 
mentioned pump unit 13. Drive Wheel 72 of one Way pump 
37 is connected to pulse motor 24 via Wheel train 70. This 
connects each cap member 31 and 32 and a Waste ink tank 
not shoWn in the ?gures. The outside of pump tubes 33 and 
34 are covered by cover cases 73 and 74 so as to make it 
substantially like a circle, and the insides are pressuriZed by 
rollers 85, 85, 86 and 86. 
The rollers, 85, 85, 86 and 86 are loosely ?tted and freely 

moveable in long slots (mentioned later) in drive Wheel train 
72, 81, 82 and 83, Which in turn are ?xed to both ends of 
rotating shafts 77 and 78 Which are each connected via 
connecting member 76. 

FIGS.8(A) and 8(B) are draWings shoWing one embodi 
ment of the previously mentioned guide slots 90 and 90, 
formed in the drive Wheels supporting respective rollers 85, 
85, 86 and 86, formed as slots With the distance from the 
center gradually changing. When the combination paper 
feed/pump motor 24 rotates in reverse (reference numeral 
A), the shafts 85a of rollers 85 are run along slots 90 and 90 
and moved to the outer circumference side. 

This causes the ?rst tube pump to rotate and generate 
suction force While rollers 85 and 85 compress tube 33. 
Furthermore, When motor 24 rotates normally (reference 
numeral B), shafts 85a are moved to the center direction, 
rollers 85 and 85 are moved aWay from tube 33 and the 
pump effect is lost. 

Second tube pump 38 is constructed to operate in an 
opposite fashion to ?rst tube pump 37. That is, When motor 
24 rotates in reverse, rollers 86 are moved to the center 
direction and the pump effect is lost. Further, When motor 24 
rotates normally, rollers 86 and 86 are moved to the outer 
circumference side and rotate While compressing tube 34, 
generating a suction force. 

According to this arrangement, by just changing the 
direction of rotation of motor 24, it is possible to select the 
pump Which is generating suction force. Furthermore, ref 
erence numeral 92 in the draWing denotes a roller pressure 
piece constructed from an elastic member such as rubber. In 
the case of drive Wheel 72 rotating, it presses against roller 
85 and roller 85 runs along long slot 90, in order to forcibly 
move it to a position corresponding to the direction of 
rotation of the motor. 
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FIG. 9 is a drawing showing one embodiment of the 
previously mentioned ink cartridge mounting mechanism 14 
provided in carriage 1. Housing chambers 107 and 108 
capable of housing a black ink cartridge 9 and a color ink 
cartridge 10 are formed, into the loWer portion of Which 
recording head 7 and 8 ?xing plates 114 and 115 are ?tted. 
Furthermore, in the rear surface of these, ink supply needles 
100, 101, 102 and 103 are provided With tips pointing 
upWards. Still further, ink cartridge detectors 124 and 125, 
outputting signals When ink cartridges are installed, are 
provided in bases 114 and 115. 

105 and 106 denote the previously mentioned levers, 
Which are provided With ink cartridge housing chamber 
upper end hinges 109 and 110 so as to be capable of rotation; 
and ink cartridge pushing projections 111 and 112 are 
provided in a central portion of ink cartridges 9 and 10, 
respectively. 

Reference numeral 120 in the draWings is a lever restric 
tion member ?tted integrally Within the case of the equip 
ment (not shoWn in the draWing). In the state Whereby the 
carriage moves to the home position (HP), lever restriction 
member 120 touches levers 105 and 106 set at a height to 
render lever 105 incapable of rotation. Further, in the state 
Whereby the carriage is moved to a prescribed position, in 
this embodiment the previously mentioned position com 
bining a ?ushing position and cartridge replacement 
position, a WindoW 121 of a siZe through Which lever 105 
can project is formed in a position opposing the lever 105, 
and the position of the end portion 120a is at a position not 
touching the lever 106. 

That is, as shoWn in FIG. 10(A), the siZes of the end 
portion of WindoW 121, the end portion of the restricting 
member and the side end portions of each lever 105 and 106 
are selected so that L3>L1>L2. 

By adopting such a construction, as shoWn in FIG. 10(A), 
carriage 1 is moved only distance L1 to the printing position 
side from the home position, and as shoWn in FIG. 10(B), 
carriage 1 is set at the cartridge replacement position Where 
lever 105 is opposite WindoW 121. Further because lever 106 
is positioned outside the end portion 120a of lever restricting 
member 120, it is possible for each lever 105 and 106 to 
rotate about hinges 109 and 110. 
When each lever 105 and 106 is lifted up, because 

pressure from projections 111 and 112 is released, it is 
possible to remove ink cartridges 9 and 10 from Which the 
ink has been used up from housing chambers 107 and 108. 
When ink cartridges 9 and 10 are removed from housing 
chambers 107 and 108, the ink cartridge present signal 
output from cartridge detection means 124 and 125 is 
stopped. According to this, the fact that ink cartridges 9 and 
10 have been removed can be detected. 

Next, fresh ink cartridges 9 and 10 are dropped into each 
housing chamber 107 and 108, and by pushing levers 105 
and 106 doWn, ink cartridges 9 and 10 are pushed doWn by 
projections 111 and 112, and ink supply needles 100, 101, 
102 and 103 are inserted into ink cartridge 9 and 10 ink 
supply ports (not shoWn in the draWing). 

At the same time, a cartridge present signal is output from 
cartridge detection means 124 and 125 provided in the loWer 
portion of each cartridge housing chamber 107 and 108. 

FIG. 11 shoWs one embodiment of a control apparatus. 
Reference numeral 130 in the draWing is the cartridge 
replacement status determination means. A signal from 
detector sWitches 124 and 125 is detected at a constant 
interval. Based on this signal it is determined Whether or not 
ink cartridges are correctly mounted in cartridge housing 
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6 
chambers 107 and 108, and the replacement status (Whether 
they have been replaced or not) of each ink cartridge 9 and 
10 is stored in storage means 131. 

132 is the carriage control means, Which controls carriage 
motor 23 to move carriage 1 to an ink cartridge replacement 
position (the position in FIG. 10(B)) according to a signal 
from an ink cartridge replacement command sWitch 133 
provided in a printer body case, and returns carriage 1 to the 
home position, according to a signal from the ink cartridge 
replacement status means 130. 

134 is a timer Which times a period during Which ink 
cartridges are correctly mounted for changing, according to 
a signal from the ink cartridge replacement status means 
130. That is timing begins at the point When the indication 
of the signal changes from ink cartridge being absent to the 
ink cartridge being present. When a prescribed period has 
passed the timer outputs a signal to suction control means 
135 and carriage control means 132. 

135 is the previously mentioned suction control means, 
constructed to control an ink ?lling operation to the record 
ing heads at the time of initial loading of an ink cartridge in 
the case When ink cartridges have been replaced, and to 
control the pumps 37 and 38 based on the storage means 131 
variable Y value and a signal from timer 134. 

136 is a print enforcement means. When print enforce 
ment command sWitch 137 is pushed, print enforcement 
means 136 detects ink cartridge-equipped recording heads 7 
and 8, based on variable Y value stored in storage means 
131. In the case Where cartridges are ?tted to both recording 
heads, print data is output to both recording heads 7 and 8. 
Further, in the case Where an ink cartridge is ?tted to only 
one recording head, print data is output to only that record 
ing head Which is ?tted With an ink cartridge. Print enforce 
ment means 136 prevents print data from being output to the 
recording head Without an ink cartridge ?tted. 

Next, the operation of a device constructed in this Way is 
explained using the ?oWcharts shoWn in FIGS. 12, 13, 14 
and 15. 

Because printers are not ?tted With ink cartridges When 
they are shipped from the factory, it is necessary to ?t the 
printers With cartridges before use. 

First, the printer poWer is sWitched on, the ink cartridge 
replacement command sWitch 133 is pushed, and a value of 
‘1’ is set to a variable E shoWing the number of times sWitch 
133 has been pushed (FIG. 12, step 1). Further, in the case 
Where ink cartridge replacement command sWitch 133 is 
pushed continuously, after setting a value of ‘0’ to variable 
E, the ink cartridge replacement mode is exited. 

Next, a value ‘0’ is set to the storage means 131 variable 
Y shoWing the ink cartridge replacement status, and this 
variable Y is initialiZed (FIG. 12, step 2). 

Timer 134 clears its count (FIG. 12, step 3), and com 
mences a timing operation (FIG. 12, step 4). Linked With the 
starting of timer 134, carriage control means 132 operates 
motor 23 and moves carriage 1 only distance L1 to the 
printing area side, and sets carriage 1 at the ink cartridge 
replacement position (FIG. 12, step 5). 

Ink cartridge replacement status determination means 130 
determines Whether or not ink cartridge 9 is ?tted to record 
ing head 7 according to a signal from ink cartridge detection 
means 124 (FIG. 12, step 6). In this case, as ink cartridge 9 
is not ?tted to recording head 7, a value ‘0’ is allocated to 
variable S shoWing the absence/presence of ink cartridge 9 
(FIG. 12, step 7). 

Further, in the same Way, Whether or not ink cartridge 10 
is ?tted to recording head 8 is determined according to a 
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signal from ink cartridge detection means 125 (FIG. 12, step 
8). In this case, as ink cartridge 10 is not ?tted to recording 
head 9, a value ‘0’ is set to variable T shoWing the absence/ 
presence of this ink cartridge 10 (FIG. 12, step 8). 

In the condition Where carriage 1 is set in the ink cartridge 
replacement position, because in the fashion previously 
mentioned, as shoWn in FIG. 10(B), insertion and removal 
of ink cartridges is possible, ink cartridges 9 and 10 corre 
sponding to the respective cartridge housing chambers 107 
and 108 are inserted and levers 105 and 106 are set in the 
positions shoWn in FIG. 10(A). 

In this Way the ?tting of ink cartridges 9 and 10 to 
recording heads 7 and 8 is ?nished, an ink cartridge present 
signal is output from each ink cartridge detection means 124 
and 125, and ink cartridge replacement status determination 
means 130 sets the value ‘1’ to variables S and T in storage 
means 131 (FIG. 12, steps 17, 18). According to this, ink 
cartridge replacement status determination means 130 sets a 
value ‘1’ to variable Y shoWing replacement status (FIG. 12, 
step 16), and the process How returns again to step 6. 

Incidentally, in this cartridge mounting process, because 
cap members 31 and 32 are opposing the noZZle surfaces of 
recording heads 7 and 8 at a constant gap g (FIG. 10(B)), at 
the time of mounting ink cartridges 9 and 10, ink and liquid 
Which leak from the recording heads is sucked up by cap 
members 31 and 32 and does not stain the inside body of the 
recording apparatus. 

Furthermore, even if period t1 has passed after timer 134 
is started (FIG. 12, step 11), and ink cartridges have not been 
mounted, in the case Where both variables S and T become 
value ‘0’, carriage control means 132 moves carriage 1 to 
the home position (FIG. 12, step 27), and prevents unWanted 
drying of the recording heads. 
At the stage Where mounting of ink cartridges 9 and 10 is 

?nished, if sWitch 133 is pushed quickly, the value of 
variable E changes from ‘1’ to ‘0’ and the fact that an ink 
cartridge mounting ?nished command has been received is 
stored in storage means 131. 

Before period t2, usually 60 seconds, has passed (FIG. 12 
step 20), ink cartridge replacement status determination 
means 130 searches for the value of variable Y, that is the 
cartridge mounting condition. 

In this case, as tWo cartridges have been replaced, that is, 
they have been replaced for fresh ones Which are mounted, 
the value of variable Y shoWing the replacement status 
becomes ‘1’ (FIG. 12, step 22). Accordingly, the process 
moves to Treatment 1 (FIG. 12, step 23). 

Incidentally, in the condition Where cartridge mounting 
has ?nished, in the case Where the user has forgotten to push 
sWitch 133, before the value of variable E has sWitched to 
‘0’, period t2 has counted out (FIG. 12, step 20). In this case, 
before ink cartridge replacement command sWitch 133 has 
been pushed for a second time, that is, before the value of 
variable E has sWitched to ‘0’, it moves to the variable Y 
value determination process (FIG. 12, steps 21, 22 and 24). 
According to this, it is possible even for a user Who is not 
familiar With the process for mounting ink cartridges to 
automatically move to the ?lling process mentioned beloW. 

Carriage control means 132 moves carriage 1 to the home 
position (FIG. 13, step 1). By doing this, each recording 
head 7 and 8 is pushed by cap members 31 and 32. 

That is, as shoWn in FIG. 16, as carriage 1 is at the ink 
cartridge replacement position, carriage 1 moves to the outer 
side (the right-hand side in the draWing), and the ?ange 45 
of slider 30 receives force from carriage 1 via the carriage 
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1 projection 44. Furthermore, because the upper portion 
receives buckling force from coil spring 56 in the direction 
of movement of carriage 1 and receives the resistance force 
of lever 56, as shoWn in FIG. 17, this has the effect of a force 
lunging forWard and raising the rear end of slider 30 in the 
direction of arroW D in the draWing. 

The result of this is that the rear portion of slider 30 is 
raised With shaft 50 as the rotation fulcrum, and second cap 
member 32, positioned toWard the rear portion (the printing 
area side) from shaft 50, abuts second recording head 8. At 
this time, as cap member 32 is ?tted With a certain degree of 
possible sWing With respect to slider 30 and because slider 
30 also is capable of sWing in base 53 via lever 52, as shoWn 
in FIG. 18, cap member 32 is guided by second recording 
head 8 to rise and abut second recording head 8 in a position 
capable of closing it. 

Furthermore, carriage 1 moves to the case 61 side, coil 
spring 56 begins to buckle breaking the resistance to the 
carriage 1 force and raises slider 30 to the upper portion. By 
doing this, as shoWn in FIG. 19, slider 30 is raised on the 
case side With second cap member 32 ?tting on second 
recording head 8, and ?rst cap member 31 ?ts onto ?rst 
recording head 7. 

It goes Without saying that slider 30 sWings relative to 
base 53, and ?rst and second cap members 31 and 32 are 
capable of a certain degree of sWing relative to slider 30. 
HoWever, because slider 30 is constructed as an elastic 
member itself, guided by the edges of each recording head 
7 and 8, it ?ts onto recording heads 7 and 8. 

In this Way, furthermore, carriage 1 moves and slider 30, 
the upper surface being restricted by recording heads 7 and 
8, moves horiZontally to case 61. Then the actuating rod 62 
projecting from the forWard end of slider 30 abuts and 
pushes against case 61, the valves close, and the atmospheric 
openings 31b and 32b of each cap member 31 and 32 are cut 
off. 

Next, because the value of variable Y is ‘1’, suction 
control means 135 ?rstly rotates motor 24 normally (FIG. 
13, step 2), starts ?rst tube pump 37, effects a negative 
pressure in recording head 7 (FIG. 13, step 3) and ?lls 
recording head 7 With ink. 
At the stage Where the set period of suction has passed, 

suction control means 135 stops motor 24 (FIG. 13, step 4), 
neXt rotates motor 24 in reverse (FIG. 13, step 5), starts 
second tube pump 38, effects a negative pressure in record 
ing head 8 (FIG. 13, step 6) and ?lls recording head 8 With 
ink from ink cartridge 10. 
At the stage Where the set period of suction has passed, 

suction control means 135 stops motor 24 (FIG. 13, step 7), 
and displays an instruction that printing is possible in an 
indicator 138 (FIG. 13, step 8). 
On the other hand, in the case Where the ink cartridge ink 

is eXhausted because of a long period of use, the ink 
cartridge replacement command sWitch 133 is pushed. 
By doing this, a value of ‘1’ is set to variable E Which 

indicates the number of times the ink replacement command 
sWitch is pushed (FIG. 12, step 1). 

Next, a value of ‘0’ is set to storage means 131 variable 
Y, Which shoWs the cartridge ?tting/removal status, thus 
initialiZing variable Y (FIG. 12, step 2). 

Timer 134 clears its count (FIG. 12, step 3) and begins a 
timing operation (FIG. 12, step 4). Linked With the starting 
of timer 134, carriage control means 132 operates motor 23 
and sets carriage 1 at the ink cartridge replacement position 
(FIG. 12, step 5). 








